INTRODUCTION
============

Gastroesophageal reflux disease (GERD) is one of the most common diseases of the gastrointestinal tract and is caused by chronic exposure of the esophagus to gastric contents. It reduces quality of life and causes various complications.

GERD affects 10% to 20% of the western population and 4.3% to 15.7% of the Eastern Asia population.[@b1-gnl-10-726] In addition, according to a nationwide survey, the incidence of GERD in Korea was 7.27% in 2008 and is continuously increasing.[@b2-gnl-10-726] After introduction of proton pump inhibitors (PPIs), medical therapy became the first-line therapy for chronic GERD and has high efficacy. However, not all patients with GERD respond to PPIs, and clinical failure to respond to PPIs occurs in 20% to 45% of patients.[@b3-gnl-10-726],[@b4-gnl-10-726] Although GERD symptoms are improved while taking a PPI, repetitive relapses of symptoms can occur if a patient stops taking the PPI. Consequently, long-term control of GERD is necessary for these patients. Since laparoscopic Nissen fundoplication has been advocated for the treatment of GERD,[@b5-gnl-10-726] laparoscopic fundoplication is regarded as an alternative treatment modality for GERD in Western countries. Several randomized studies have documented a better or similar effect of laparoscopic fundoplication compared to long-term PPI treatment, with 85% to 90% of patients being cured or showing significantly improved symptoms following laparoscopic fundoplication.[@b6-gnl-10-726]--[@b10-gnl-10-726] On the other hand, the mainstay GERD treatment in Korea is long-term PPI use, and laparoscopic fundoplication is not yet a familiar treatment modality of Korean gastroenterologists and surgeons, possibly due to morbidity and concerns related to adverse symptoms after surgery. However, the advancements in minimally invasive surgical techniques for the treatment of GERD have decreased wound issues, morbidity, and hospitalization duration and have allowed for a quicker return to daily life. Therefore, the Korean Antireflux Surgery Study (KARS) Group was organized in 2010 and has researched the safety and feasibility of laparoscopic antireflux surgery by conducting a nationwide survey.

The aim of the present study was to evaluate the nationwide KARS Group data and clinical outcomes and feasibility of laparoscopic antireflux surgery in Korea in the 4-year period following the organization of the KARS Group.

MATERIALS AND METHODS
=====================

A nationwide survey about the status of antireflux surgery in Korea was performed by the KARS Group in 2014, and included data from 2011 to 2014.

Eight surgeons from eight hospitals participated in this data survey. Data of 87 primary antireflux surgeries were collected. Patient characteristics, surgical procedures, surgery outcomes, postoperative complications and postoperative adverse symptoms were analyzed.

Our group made a questionnaire for GERD symptom evaluation. Typical and atypical GERD symptoms were explained to patients by doctors or educated nurses, and patients were asked to report any symptoms they had, including frequency and severity. Typical and atypical symptoms were recorded separately. Duration of GERD symptoms and information about PPI use were also collected.

GERD was diagnosed based on symptoms, endoscopy, barium esophagography, esophageal manometry, and 24-hour pH monitoring. A questionnaire designed to detect symptoms of GERD and to identify postoperative adverse symptoms of antireflux surgery was provided to patients at all hospitals at the time of discharge and 3 months after surgery.

GERD symptom resolution after surgery was scored as poor, fair, good, or excellent for typical and atypical symptoms. The score of "fair" was regarded as partial symptom control and the scores of "excellent and good" were regarded as complete symptom control, and the score "poor" was regarded as treatment failure.

The frequencies and severities of adverse symptoms after antireflux surgery, including dysphagia, difficult belching, gas bloating, and flatulence, were scored using a 5-point scale (no symptom-mild-moderate-severe-very severe).

RESULTS
=======

1. Characteristics of patients and procedures
---------------------------------------------

A total of 87 patients underwent primary laparoscopic fundoplication for treatment of GERD by eight Korean surgeons from January 2011 to July 2014. Preoperatively, typical symptoms (heartburn, regurgitation, and epigastric pain) were present in 81 patients (93%), and atypical symptoms were present in 51 patients (59%). Forty-five patients (51.7%) had both typical and atypical symptoms. The mean duration of GERD symptoms was 69.6 months (range, 0 to 360 months). Twenty-seven patients (31%) had a history of poor response to PPI therapy. The mean duration of PPI use was 31.1 months (range, 0 to 144 months) ([Table 1](#t1-gnl-10-726){ref-type="table"}).

All surgical procedures were performed laparoscopically, with no open conversions. Most surgeries were laparoscopic Nissen fundoplication, and one patient underwent Toupet fundoplication. Crural repair was performed by manual suturing with non-absorbable suture material in 82 cases, and prosthetic repair was performed in five patients with giant hiatal hernias. The average surgical time was 116.3±42.3 minutes (range, 47 to 290 minutes), and the average postoperative hospital stay was 4.3±3.1 days.

2. Postoperative symptom control and side-effects
-------------------------------------------------

After surgery, among the 81 patients who had typical GERD symptoms, the symptoms were completely controlled in 55 patients (86.4%) and partially controlled in 23 patients (9.9%). Among the 51 patients with atypical GERD symptoms, the symptoms were completely controlled in 36 patients (70.6%) and partially controlled in 11 patients (21.6%) at the time of discharge. These symptom control rates were maintained at 3 months after surgery ([Table 2](#t2-gnl-10-726){ref-type="table"}). In the subgroup analysis of 27 poor responders to PPI, 25 patients had typical GERD symptoms and 14 had both typical and atypical symptoms. Typical symptoms were completely and partially controlled in 19 patients (76%) and eight patients (72.2%), respectively, at both the time of discharge and 3 months after surgery. In contrast, atypical symptoms were completely and partially controlled in eight patients (57.1%) and four patients (57.1%), respectively, at both the time of discharge and 3 months after surgery ([Table 3](#t3-gnl-10-726){ref-type="table"}).

Twenty patients (23%) developed postoperative dysphagia of moderate, severe, or very severe grade. This adverse symptom significantly decreased during the postoperative period, with only nine patients among 54 who were observed complaining of dysphagia at 3 months after surgery (p=0.016). Endoscopic dilation was required in one patient for postoperative dysphagia, and reversal of fundoplication by reoperation was required in two patients ([Table 4](#t4-gnl-10-726){ref-type="table"}).

Difficult belching also improved at 3 months after surgery compared to at the time of discharge (p=0.022), while gas bloating and flatulence had not changed at that time (p=1.000, and p=0.581). Eight patients took PPIs after surgery, and the reasons for postoperative PPI use are listed in [Table 5](#t5-gnl-10-726){ref-type="table"}.

DISCUSSION
==========

Although the prevalence of GERD is relatively low in Korea, it has rapidly increased recently, as dietary habits have become more westernized. In Korea, GERD has recently been recognized as a significant health issue, and PPI usage is also increasing.[@b2-gnl-10-726] GERD is defined as "a condition which develops when the reflux of stomach contents causes troublesome symptoms and/ or complications" by the Montreal consensus.[@b11-gnl-10-726] GERD diagnosis can be confirmed by abnormal endoscopic findings, such as a mucosal break at the gastroesophageal junction, Barrett's esophagus on biopsy, peptic stricture in the absence of malignancy, and positive findings of 24-hour pH monitoring. The treatment for GERD is mainly medical therapy, including PPIs. Despite the high efficacy of PPIs for the treatment of GERD, the need for continuous PPI treatment and frequent relapses after terminating PPI use might discomfort patients, and it is known that PPIs may have no effect in 20% to 45% of GERD patients.[@b3-gnl-10-726],[@b4-gnl-10-726] These factors can negatively influence the quality of life of GERD patients and are important in the decision to perform antireflux surgery. Before the development of minimally invasive surgery, the invasiveness of open surgery made antireflux surgery a rarely indicated treatment option for GERD. However, due the introduction of minimally invasive surgery, antireflux surgery is now considered a more viable treatment option than in the past. Viljakka *et al*.[@b12-gnl-10-726] reported that laparoscopic fundoplication was remarkably increased, approximately two-fold, after the introduction of minimally invasive surgery, as it generated good outcomes compared with the open procedure. According to the Society of American Gastrointestinal and Endoscopic Surgeons (SAGES) guidelines, antireflux surgery is indicated when the diagnosis of reflux is objectively confirmed in patients who (1) have failed medical management; (2) have opted for surgery despite successful medical management; (3) have complications of GERD; or (4) have extra-esophageal manifestations of GERD.[@b13-gnl-10-726] Following this guideline, there are numerous reports of the efficacy of laparoscopic fundoplication for the treatment of GERD.[@b7-gnl-10-726]--[@b10-gnl-10-726],[@b14-gnl-10-726]

However, in Korea, because of the uncertainty of the indications for antireflux surgery, the insufficient experience of surgeons, and the lack of data regarding antireflux surgery for the treatment of GERD, laparoscopic fundoplication has not been recognized and studied by Korean practitioners, even though the Korean expert consensus declared that antireflux surgery is especially useful for patients who require long-term PPI use or have refractory GERD, as described in the updated GERD treatment guidelines of 2012.[@b15-gnl-10-726] To date, there have only been only two reports of 46 patients treated with antireflux surgery in Korea.[@b16-gnl-10-726],[@b17-gnl-10-726] All of those surgeries used the laparoscopic Nissen fundoplication technique, and the complete and partial symptom control rates were above 90%. In contrast to the minimal research on antireflux surgery in Korea, many studies of the effectiveness of laparoscopic antireflux surgery have been conducted in western countries, and most randomized controlled trials have demonstrated similar or greater long-term improvement of GERD with antireflux surgery compared to treatment with drug-induced acid suppression with PPIs.[@b7-gnl-10-726],[@b10-gnl-10-726]

In recent several years, along with the rapid increase in the incidence of GERD in Korea, the interest of Korean surgeons in antireflux surgery for the treatment of GERD, a benign upper gastrointestinal disease, also emerged. For this reason, the KARS Group was organized in 2010 by Korean upper gastrointestinal surgeons whose specialized field was gastric cancer surgery. The KARS Group had regular scientific conferences and hand-on workshops to allow the members to share each other's experiences and knowledge regarding GERD and antireflux surgery. This is the first report of a nationwide data about antireflux surgery collected by this group. In this study, the control rates of typical and atypical GERD symptoms immediately after and 3 months after surgery were not inferior to those of other reports, even though it was the very beginning period of antireflux surgery in Korea.[@b6-gnl-10-726]--[@b10-gnl-10-726] These outcomes might result from the academic activity of KARS Group.

Typical symptoms of GERD (heartburn and regurgitation) and the symptomatic response to preoperative PPI therapy have been shown to be excellent predictors of good symptomatic response to antireflux surgery, and they are also prognostic predictors for medically treated patients.[@b18-gnl-10-726]

In the present study, a large portion of patients did not have heartburn or regurgitation, and one third of patients were PPI poor-responders. In the subgroup analysis of PPI poor-responders, the control rates for typical GERD and atypical GERD symptoms immediately and 3 months after surgery were lower than those of PPI good responders. Although these results were not compared with the results of medical therapy, laparoscopic antireflux surgery may be offered as the next line of management after failure of PPI therapy, especially for PPI poor-responders, if it is applied to carefully selected patients with refractory GERD. Regarding PPI usage after antireflux surgery, eight patients required readministration of a PPI. Among them, six reinitiated PPI use due to uncontrolled symptoms, and two temporarily took a PPI for a peptic ulcer and eradication of *Helicobacter pylori*. For six of the eight patients who required readministration of a PPI, three were PPI good-responders preoperatively and three were PPI poor-responders preoperatively with atypical symptoms. Because surgical treatment for GERD was unfamiliar to Korean gastroenterologists and surgeons, the preoperative evaluation for GERD patients in this study was somewhat insufficient. As a result, some of the patients in this study had many risk factors of poor surgical outcome; however, the symptom control rate and rate of postoperative side-effects related to fundoplication were comparable to those of previous reports from Korea and Western countries. Moreover, there was no mortality or surgical complications, such as bowel perforation or bleeding, during the immediate postoperative period.

Recently, several new endoscopic devices and therapies have been devised to create a less invasive treatment in patients with GERD. Of these, the Stretta and EsophyX procedures have been currently performed for management of GERD because those are not so invasive and need not general anesthesia in comparison with antireflux surgery. According to the SAGES guideline, the Stretta procedure is regarded as an appropriate endoscopic treatment and it was reported that effectiveness of the Stretta procedure was not inferior to that of laparoscopic Toupet fundoplication.[@b19-gnl-10-726],[@b20-gnl-10-726] However, its effectiveness compared to antireflux surgery was not fully confirmed and further prospective studies may be required.

In conclusion, in the present nationwide dataset, although atypical symptoms and PPI poor-responders were common, the complete and partial symptom control rates were above 90% during the short follow-up period. Laparoscopic fundoplication may be an efficacious method for controlling the symptoms of GERD in Korea. However, long-term evaluation of surgical results is needed to define the effectiveness of this surgery in Korea.
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###### 

Patient Demographics and Baseline Characteristics

  Characteristic                            Value
  ----------------------------------------- ---------------------
  Age, yr                                   52.2±17.5
  Male/female                               41 (47.1)/46 (52.9)
  Body mass index                           23.4±5.0
  Previous upper gastrointestinal surgery   5 (5.7)
  History of GERD symptoms, yr              
   \<1                                      17 (19.5)
   1--5                                     42 (48.3)
   \>5                                      28 (32.2)
  Duration of PPI treatment, mo             
   \<6                                      26 (29.9)
   6--12                                    19 (21.8)
   \>12                                     42 (48.3)
  GERD symptom                              
   Only typical symptom                     36 (41.4)
   Only atypical symptom                    6 (6.9)
   Mixed symptom                            45 (51.7)
  Los Angeles grade of esophagitis          
   Minimal or no esophagitis                43 (49.3)
   A                                        29 (33.3)
   B                                        11 (12.6)
   C                                        3 (3.4)
   D                                        1 (1.1)
  Hiatal hernia                             
   No hiatal hernia                         45 (51.7)
   Type 1                                   34 (39.1)
   Type 2                                   4 (4.6)
   Type 3                                   4 (4.6)
  Barrett esophagus                         7 (8.0)

Data are presented as mean±SD or number (%).

###### 

Postoperative Symptom Control Based on GERD Symptoms

  Response         Typical symptom   Atypical symptom               
  ---------------- ----------------- ------------------ ----------- -----------
  Complete         55 (86.4)         44 (86.3)          36 (70.6)   19 (63.3)
  Partial          23 (9.9)          6 (11.7)           11 (21.6)   7 (23.3)
  Not controlled   3 (3.7)           1 (2.0)            4 (7.8)     4 (13.3)

Data are presented as number (%).

GERD, gastroesophageal reflux disease; PO 3m, postoperative 3 months.

###### 

Postoperative Symptom Control in Poor Responders

  Response         Typical symptom   Atypical symptom              
  ---------------- ----------------- ------------------ ---------- ----------
  Complete         15 (60.0)         6 (54.5)           7 (50.0)   3 (42.9)
  Partial          4 (16)            2 (18.2)           1 (7.1)    1 (14.2)
  Not controlled   6 (24)            3 (27.3)           6 (43.9)   3 (42.9)

Data are presented as number (%). PO 3m, postoperative 3 months.

###### 

Side Effects after Laparoscopic Antireflux Surgery

  Postoperative symptom                                Dysphagia   Difficult belching   Gas bloating   Flatulence                                       
  ---------------------------------------------------- ----------- -------------------- -------------- ------------ ----------- ----------- ----------- -----------
  No or mild                                           67 (77)     45 (83.3)            69 (79.3)      48 (88.9)    74 (85.1)   42 (77.8)   78 (89.7)   43 (79.6)
  Moderate to very severe                              20 (23.0)   9 (16.7)             18 (20.7)      6 (11.1)     13 (14.9)   12 (22.2)   9 (10.3)    11 (20.4)
  p-value[\*](#tfn6-gnl-10-726){ref-type="table-fn"}   0.016       0.022                1.000          0.581                                            

Data are presented as number (%). PO 3m, postoperative 3 months.

McNemar test.

###### 

Proton Pump Inhibitor Usage after Surgery

  Reason                              No. of patients
  ----------------------------------- ----------------------------------------------
  Persistent globus symptom           3
  Reversal of wrap                    2
  Esophageal symptom                  1[\*](#tfn7-gnl-10-726){ref-type="table-fn"}
  Peptic ulcer                        1[†](#tfn8-gnl-10-726){ref-type="table-fn"}
  *Helicobacter pylori* eradication   1[†](#tfn8-gnl-10-726){ref-type="table-fn"}

Patient takes half dosage;

Stop proton pump inhibitor after resolve of problem.
